Authors of benefit-incidence analyses have to impute subsidies using assumptions about the relationship between unobserved subsidies "captured" by the household and what can be observed at the household and aggregate levels. This paper shows that one of the two assumptions used in BIA studies to date will necessarily produce a more pro-rich (or less pro-poor) picture of government health spending than the other, depending on whether utilization is more pro-rich or pro-poor than fees paid to public providers. Both assumptions have their disadvantages, and the paper suggests a couple of alternatives that explicitly link fees paid to the costliness of care. It shows that in the most likely case where fees are distributed in a more pro-rich fashion than utilization, the two traditional assumptions will produce less pro-rich distributions of subsidies than the two new alternatives. Also considered are three complications that arise in BIA studies, including factoring in social health insurance. The paper's theoretical results are illustrated with an empirical BIA for Vietnam.
THE FINAL PUBLISHED VERSION OF THIS ARTICLE IS AVAILABLE ON THE PUBLISHER'S PLATFORM
This Author Accepted Manuscript is copyrighted by the World Bank and published by . It is posted here by agreement between them. Changes resulting from the publishing process-such as editing, corrections, structural formatting, and other quality control mechanisms-may not be reflected in this version of the text.
You may download, copy, and distribute this Author Accepted Manuscript for noncommercial purposes. Your license is limited by the following restrictions:
(1) You may use this Author Accepted Manuscript for noncommercial purposes only under a May be used for non-commercial purposes in accordance with Wiley Terms and conditions license http://olabout.wiley.com/ WileyCDA/Section/id-817011.html.
(2) The integrity of the work and identification of the author, copyright owner, and publisher must be preserved in any copy. 
I. Introduction
Benefit-incidence analysis (BIA) has become an important tool for health sector analysts, the goal being to see whether, as policymakers apparently intend to be the case, government health expenditures (GHE) disproportionately benefit the poor (cf. e.g. O'Donnell et al. 2007) The major challenge facing the author of a BIA is that household surveys do not record the amount of government expenditure or subsidy that a household receives. Rather subsidies have to be imputed using assumptions that link what the analyst would like to observe at the household level-the subsidies "captured" by the household-to what can be observed at the household and aggregate levels. Remarkably, these assumptions-their nature, their plausibility and their implications-have largely gone unexplored up to now. Yet as this paper shows, they have implications for the estimated degree of pro-poorness (or pro-richness) of government spending.
The paper begins by examining the two alternative assumptions encountered in BIA studies to date: the constant unit subsidy assumption, and the constant unit cost assumption. It finds that one of these will necessarily produce a more pro-rich (or less pro-poor) picture of government health spending than the other, depending on whether utilization is more pro-rich or pro-poor than fees paid to public providers. It argues that both assumptions have their disadvantages, but that the constant unit cost assumption is especially problematic. Neither assumption uses the amount people pay in fees to the public sector as an indicator of the costliness of the care delivered. In reality, governments set fee schedules in part according to the costliness of the interventions delivered during an episode of care. The paper goes on to suggest a couple of further possible assumptions that link fees paid to the costliness of care received, one of which is very general and nests the other three as special cases. The paper derives expressions for the pro-poorness of subsidies under these assumptions, and concludes that in the most likely case where fees are distributed in a more pro-rich fashion than utilization, the two traditional assumptions will produce less pro-rich distributions of subsidies than the two new alternatives. For the most plausible assumptions, then, existing BIA studies are likely to make GHE look less pro-rich than it really is. This is confirmed in an empirical analysis of the distribution by income of Vietnam's GHE.
While the paper's main focus is on the core assumptions necessary to impute subsidies, three other issues receive attention, simply because at least one of the methods cannot be implemented without dealing with them. One concerns the decision about what to do when out-of-pocket payments to public providers recorded in the national health accounts (NHA) fall short of the grossed-up figure from the household survey. This turns out to be an issue in
Vietnam, but is a common issue elsewhere too. In a BIA based on the constant unit cost assumption, the analyst has to decide which figure to use; a BIA that uses one of the other methods does not need to worry about it for reasons that are explained in the paper. In the case of Vietnam, the decision turns out to make an appreciable difference to the results. The second issue is what to do in the event that imputed subsidies turn out to be negative. This is likely to arise quite often when the constant unit cost assumption is used, and theoretically can arise with the two new assumptions under certain parameter values. Whether to truncate the imputed negative values at zero (the practice to date) or to keep them (and in effect allow for the possibility that for some units of care people may pay more than the unit cost) turns out to make an extremely large difference to the results-enough in the case of Vietnam to turn subsidies from being pro-rich to being pro-poor. The final issue dealt with in the paper is the role of health insurance in BIA. Studies to date in this genre have not accounted for the fact that in many countries (Vietnam included), public-sector providers receive budget allocations, fee income, and reimbursements from a government health insurer. These demand-side subsidies need to be added to the supply-side subsidies that a BIA traditionally allocates to households; otherwise, the analysis misses a key element of general government health expenditures.
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Factoring in health insurance reimbursements to providers complicates the analysis of the incidence of GHE. Under simplifying assumptions about the insurance arrangements in place, expressions can be derived for imputed subsidies, but tractable analytic expressions for inequality in subsidies cannot. Empirically, allowing for insurance reimbursements in Vietnam turns out to make very little difference to the degree of pro-poorness of GHE, reflecting the ushaped distribution of health insurance in that country and the shallow effective coverage there.
II. The Role of Assumptions in Shaping the Estimated Incidence of Government Spending
The aim of BIA is to estimate how government subsidies vary with income. Subsidies are not observed in the data, and therefore have to be imputed. This section sets out the various possible assumptions that have been made in the literature as well as some alternatives; it also shows how the assumptions affect the estimated degree of pro-poorness of government spending in the health sector.
Subsidies at the individual level are the difference between the costs incurred by publicsector providers and the fees paid by the user:
, where S ki are the subsidies individual i receives from subsector k (e.g. hospital inpatient care), .
The interest in BIA is how subsidies vary with household income. Inequalities by income in subsidies can be measured using the concentration index (Kakwani et al. 1997 ), a positive value of which indicates a pro-rich distribution, and a negative value of which indicates a propoor distribution. Since subsidies for subsector k are assumed in this case to be proportional to utilization for subsector k, the concentration index of subsidies to subsector k is equal to the concentration index for utilization:
(1) .
The concentration index for total subsidies is then a weighted average of the concentration indices for the various subsectors where the weight for subsector k is equal to the sector's share in total subsidies, i.e.
.
Thus if all one wants to know is the concentration index for total subsidies, all one needs to know (under the unit subsidy assumption) is the share of total subsidies going to each subsector and the concentration indices for utilization for each subsector. Under the constant unit cost assumption, the concentration index of subsidies to subsector k, , can be expressed in terms of the concentration indices for utilization, , and fees, . After some manipulation, we get:
The constant unit cost assumption
Given that costs are assumed to be proportional to utilization, we have , and therefore:
(2) .
From eqn (2), we see that the concentration index of subsidies is smaller the less concentrated utilization is among the better off. But it is also smaller the more concentrated user fees are among the better off. In other words, government spending looks less pro-rich if the better off pay higher fees for a given number of units of utilization. In fact, subsidies could turn out to be pro-poor if fees are sufficiently disproportionately concentrated among the better off, even if utilization is higher among the better off. It is also worth noting that if the concentration index for subsidies is computed from the concentration indices for utilization and fees using eqn (2), the result could be a concentration index that is smaller than -1 or larger than +1 (the standard range for the concentration index); this would happen when some individuals have negative subsidies.
Assuming fees are proportional to unit costs
Under the constant subsidy assumption, the subsidy received by person i in subsector k is proportional to their utilization in subsector k. How much they pay out-of-pocket in user fees is irrelevant to the subsidy they receive. By contrast, in the constant unit cost approach, the more fees that someone pays for a given unit of utilization the smaller is the subsidy they receive.
A different approach would be to use the information on fees paid to learn something about the quantity and/or quality of the care received. If the better off pay higher fees than the less well off for the same utilization, it may be because they receive more services per unit of utilization; i.e. they are charged according to the services they receive. In many (perhaps most) countries, user fees are explicitly linked to the quantity of services rendered, rather than being flat rate for each unit of utilization (e.g. each outpatient visit). Fee schedules also often reflect the cost of the services rendered, e.g. more expensive drugs and tests have higher fees associated with them. When fees reflect the quantity and costs of services rendered, the better off may well be paying more in fees (if they do pay more) because they get more-or more expensive-tests or drugs for a given outpatient visit or inpatient admission.
So, an alternative to the two standard BIA assumptions would be to assume that costs vary across individuals according to the fees paid. As a first approximation, we could assume that unit fees and unit costs are proportionate to one another; this assumption is relaxed in the next subsection. Thus:
, where we expect to be larger than 1 given that utilization is subsidized. We have:
The fraction can be computed from aggregate data:
Hence we have:
, so that total subsidies received by individual i are proportional to the fees they pay, where the factor of proportionality is simply the ratio of subsidies to fees. Note that using this method, the estimated value of S ki is always nonnegative, assuming  k 1.
Under this alternative assumption, the concentration index for subsidies is simply equal to the concentration index for fees:
Thus in contrast to the constant-cost assumption, under this proportionality assumption the more concentrated fees are among the better off, the greater is the pro-rich bias in the incidence of government spending.
A more general assumption about the link between costs and fees
The assumption of proportionality may be too strong. One could instead assume that unit costs are a linear function of fees:
The intercept a k could be interpreted as the cost of providing a basic unit of care of type k; this cost is covered by the government out of general revenues. Fees are paid when the care is more costly than a k . If  k >1, the fees paid do not fully cover the additional costs and subsidies are used to cover part of the costs of non-basic care. With the linearity assumption we have .
In contrast to the constant-cost and proportionality assumptions, there are two parameters of interest here. However, they are linked by the aggregate relationship between subsidies and fees:
Thus a higher value of a means a lower value of , i.e. the larger the basic cost financed out of general revenues, the smaller the subsidy on non-basic care.
The concentration index for subsidies is now equal to:
i.e. it is a weighted sum of the concentration indices for utilization and fees, the weight on the former being larger the more general revenues are used to subsidize basic care. Using eqn (5) we can get an alternative expression for the concentration index for subsidies, namely:
(6') . Figure 1 shows the different assumed relationships between unit costs and unit fees under the different assumptions, and indicates how unit subsidies (i.e. unit costs minus unit fees) change as fees change. Only when unit costs exceed unit fees is a subsidy involved, i.e.
Comparing the various assumptions
only when the individual is below the 45 0 line in Figure 1 . The constant unit cost assumption assumes no relationship between unit costs and (unit) fees. This is the special case of the general assumption when a k =c k , and  k 0. Patients paying modest fees will receive a subsidy, i.e. will lie above the 45 0 line. But those with sufficiently high fees will be recorded as having a negative subsidy; they will fall to the right of the 45 0 line. The constant unit subsidy assumption, by contrast, assumes everyone-irrespective of the fees-gets the same unit subsidy. This is the special case where  k =1 and a k >0. The gap between unit costs and unit fees stays the same whatever the fees paid-i.e. the constant-unit-subsidy line runs parallel to the 45 0 line-and everyone receives a positive subsidy. Where costs are proportional to fees (a k =0 and  k >1), the gap between unit costs and unit fees subsidies increases with fees-the proportionality line gets further from the 45 0 line as fees rise. Finally, in the general case with a k >0 and  k ≠0 the unit subsidy will increase with fees if  k >1 but will fall with fees if  k <1. In the latter case, unit subsidies will eventually become negative, though at a higher level of unit fee than in the constant cost case. Table 1 collects the results for the subsidy concentration indices. In the constant unitsubsidy approach, we have  k =1 and a k =S k /Q k , making eqn (6) collapse to eqn (1) . In this case general revenues are concentrated on subsidizing the costs of basic care, and each dollar of cost incurred above the cost of basic cost is met by exactly one additional dollar of fee revenue. In the constant-cost approach, unit costs are constant and unrelated to fees, equivalent to setting a k =c k , and  k 0. Eqn (5) then collapses to eqn (2). The proportionality assumption, by contrast, amounts to assuming that there is no basic care not associated with the payment of fees (a k =0).
Eqn (6') then reduces to eqn (3).
We can see the effect on the concentration index for subsidies of raising a k (and by implication lowering  k ) by differentiating eqn (6') with respect to a k to get:
, which is negative if , i.e. if fees are more pro-rich than utilization, the more emphasis there is on subsidizing basic care (i.e. the larger a k is), the more pro-poor (or less pro-rich) subsidies will be. If, by contrast, fees are less pro-rich than utilization, raising a k will increase the concentration index for subsidies. , varies with a (or equivalently with ). Moving from the proportionality assumption to the constant unit cost assumption is equivalent to raising a k from zero to the value of a k where  k becomes zero. Intermediate values of a k -above zero and below the point at which  k becomes zero-will imply a distribution of subsidies that is less pro-rich than under the proportionality assumption but more pro-rich than under the constant-cost assumption.
III. Insurance as a Complication
There is a complication not considered above, or indeed in previous BIA studies, namely health insurance. It has been assumed from the start that providers cover their costs through subsidies or fees charged to patients. In many countries, however, providers (or at least hospitals) receive budget allocations and fee income but also income from public insurers; when someone is insured, all or part of the fees the person would have otherwise paid to the provider as an out-of-pocket payment are instead paid by the insurer to the provider.
How does this affect the analysis? We assume that insurance is mandatory and hence to be treated as part of general government expenditure on health (GGHE) in the NHA. The subsidy should therefore include not just government spending channeled through supply-side subsidies, but also reimbursements to providers by the social insurer. A more general formulation of the basic equation would therefore be , where G ki is government expenditure on health, r ki is the unit reimbursement for person i, and the subsidy to the health sector is equal to GGHE, i.e. government health expenditure plus the insurer's reimbursements to providers.
The general case, as was seen in the previous section, nests the other assumptions as special cases, so it makes sense to start with the general case and ask how insurance complicates matters. Rather than assuming that costs are linearly related to fees recorded in the survey, it makes sense to assume they are linearly related to the sum of fees and reimbursements received by providers; we denote this combined figure by . Thus we have:
To keep things simple suppose that the insurance scheme can be approximated by a proportionate coinsurance rate . Thus: 
so that for given values of a k q k ,  k and recorded fees F ki , the insured person receives a larger subsidy, reflecting the fact that the social insurer is paying part of the cost of the care received.
Aggregating across the uninsured and the insured, we obtain:
, where and are respectively the total (recorded) fees paid by the uninsured and insured.
If we know , and assuming we know the total fees paid by the uninsured and insured, we can solve the equation above for a k (or  k ) for a given value of  k (or a k ). So, as before, a k and  k are linked to one another by the aggregate relationship between subsidies, costs and fees.
What about the special cases and the implied concentration index for subsidies? In the case where unit costs are assumed constant (a k ≠0 and  k =0), the analysis of the preceding section goes through as before. In the other cases, however, things change.
Consider the case where unit subsidies are assumed constant. This assumption has some plausibility if nobody is covered by insurance. But if insurance results in the insured paying only a fraction of the fees paid by those without insurance, unit subsidies (equal to the difference between unit costs and unit fees) cannot logically be constant across the insured and uninsured. What we can plausibly assume is simply that a k ≠0 and  k =1. In eqn (8), subsidies emerge as being proportional to utilization for the uninsured, but not for the insured; for the latter group subsidies depend on utilization but also the fees they pay because for each dollar of fee paid the insurer has also made some reimbursement on behalf of the insured person, and this adds to the subsidy. This means that the concentration index cannot in this case be computed simply as the concentration index for utilization. Rather, subsidies need to be imputed at the individual level using eqn (8) , and then a concentration index for the resultant imputed subsidy needs to be computed. The value of a k can be computed using eqn (9).
In the proportionality case (a k =0 and  k ≠0), from eqn (8) we see that subsidies are still proportional to fees but the factor of proportionality varies between the insured and uninsured.
This reflects the fact that for the same utilization, the insured pay (and record) less in fees than the uninsured. The concentration index for subsidies is no longer therefore equal to the concentration index for fees, and has to be computed from the imputed subsidies obtained using eqn (8) and the value of a k obtained from eqn (9).
IV. Data
The rest of the paper illustrates empirically the role of different assumptions in determining the pro-poorness of government health spending, using Vietnam as a case study.
The incidence of government spending in Vietnam has been the subject of several studies (Prescott 1997; Wagstaff 2005; O'Donnell et al. 2007; O'Donnell et al. 2008) , all of which show a pro-rich distribution of government health spending. This section describes the data used in the exercise. The results are presented in section V.
The basic data
To obtain results for all four methods, we require household data on per capita income or consumption (to rank households) and on utilization of public facilities, as well as NHA data on subsidies; for all methods other than the constant unit-subsidy method, we also require household data on out-of-pocket payments associated with the use of public facilities. Respondents are also asked to record the out-of-pocket spending they incurred during the admission. The survey thus has good data on q k and F k for the four major government subsectors. The survey includes weights that allow the survey data on utilization and fee payments to be grossed up to the population level. It also has a comprehensive measure of household consumption that reflects market expenditures as well as home production and the use value of housing and other household assets. We express this on a per capita basis to rank households by their living standards.
The exercise also requires data on total government spending (i.e. subsidies) for each subsector, as well as total out-of-pocket payments to the subsectors. The latter could come from grossing up the household data. Alternatively, they could come from fee data in the government statistics. The two will not necessarily give the same result, and in Vietnam do not in fact do so. the NHA records spending on inpatient and outpatient treatment by households and government (at the central, provincial and district levels), as well as spending by households on medicines for self-medication. Under 'health prevention and public health' (item HD 1.2) the NHA records spending by households and government (at the commune level) on 'primary health care and school health care'. The assumption made in Table 3 is that the spending on inpatient and outpatient care recorded in HD 1.1 refers to spending at the hospital level (district and above), while the spending on 'primary health care and school health care' recorded under HD 1.2 covers spending incurred in CHCs and polyclinics, as well as schools. In Table 3 spending on school health is assumed to account for 25% of the total, and the rest is allocated between CHCs and polyclinics pro rata according to utilization volumes. Neither assumption is particularly satisfactory, but is the best that can be done with the available data.
Complications associated with out-of-pocket spending data
As already noted, data on out-of-pocket payments create two problems for a BIA based on the constant unit cost assumption. One is the possibility of negative imputed subsidies. The other is the possibility of an inconsistency between out-of-pocket payments recorded in the NHA and the implied grossed-up figure from the household data.
The out-of-pocket spending figure reported in the health ministry's NHA data in Table 3 is much less than the grossed-up figures from the household survey in Table 2 . The gap between the health ministry's out-of-pocket figures and the survey figures is particularly pronounced in the case of inpatient care, where the official figure captures only 19.6% of the spending recorded in the survey. This discrepancy has been noted in previous work (Knowles et al. 2005 p12), where it was suggested that informal payments may account for part of the discrepancy.
Transport costs are another likely source of discrepancy, since respondents in the VHLSS are asked to include "payments for medical service and treatment", but also "other related costs (e.g. bonus for doctors, transport)". Unfortunately there is no way to exclude transport costs from the household data.
BIA studies (those for Vietnam have followed this practice) typically believe the aggregate figure reported in the health ministry's statistics and assume that the survey data are wrong, due to inaccurate recall, or because they include payments for things other than health care, such as transport. Researchers then scale down the fees reported in the household survey by the ratio of reported aggregate user fees as a fraction of the NHA aggregates, with the result that the scaled user fees in the survey gross up to the NHA figure. Then the F ki are scaled fees and F k is the fee revenue reported in the NHA. An alternative approach, and not apparently used to date, is to believe the household survey data, and to assume that the ministry data may omit payments made by households to public providers. Government providers may hide fee revenues from the ministry of health, or they may collect unofficial payments. Both constitute payments for resources used in delivering health care, and in that sense ought to be included. 3 In this approach, aggregate fees would be obtained from the survey, and aggregate costs for subsector k would be obtained by adding government spending on the subsector (i.e. subsidies to the subsector) to the grossed-up user fees from the survey data.
If the proportionality assumption is made, it makes no difference whether one uses the grossed-up out-of-pocket payment data from the survey or the NHA figure, since everyone's payments are scaled up or down by the same fraction and is unaffected, cf. eqn (3) . By contrast, if the constant-cost assumption is made, whether one uses the grossed-up household survey out-of-pocket spending total or the NHA figure does make a difference. Scaling up or down the reported fees leaves , and S k unaffected in eqn (2), but C k and F k are both affected, F k proportionately more than C k . In the present case, where the survey leads to a larger aggregate out-of-pocket spending figure than the NHA, the effect of scaling down the survey data to gross up to the NHA figure is to put more weight on in eqn (2). Finally, if the more general assumption of a linear relationship between costs and fees is made, it makes no difference whether the survey fee payments are scaled up or down to the NHA figure, at least in the case where one holds constant a k . In this case,  k adjusts to hold ( k -1)F k /S k in eqn (6) constant, since otherwise the cost constraint, eqn (5), is no longer satisfied.
Complications associated with insurance
In Vietnam, with the exception of insurance for school-children, there is just one government insurer that provides cover (at the taxpayer's expense) to the poor (and other vulnerable groups), (at the employer's and employee's expense) to formal-sector workers, and (at the taxpayer's expense) to civil servants, war veterans and other "people of merit". The insurer reimburses hospitals according to the same scale that the hospital uses to charge uninsured patients.
Implementing the additional methodological twist of section III to factor in insurance requires some additional information. First, we need an estimate of the coinsurance rate . For commune-level services (commune health centers and polyclinics), the NHA records zero SHI reimbursements to providers. For these two providers, we therefore set . For each of outpatient visits at district hospital level and inpatient care at district level, we divide grossed-up fees paid by the insured (from the household data) by the sum of grossed-up fees paid by the insured and the amount reimbursed to providers by the insurer. We obtain values of equal to 67% and 72% respectively. In other words, 70% of provider income from insured patients comes from out-of-pocket payments by the insured; the insurer only picks up 30%.
V. Results
This section reports the results of the empirical illustration, beginning with the results based on section III where the complications introduced by insurance are ignored, and then moving to the results where insurance is factored in using the methods outlined in section III. Table 4 shows the inequality in the incidence of health sector subsidies in Vietnam, according to the various methods outlined above, and assuming away the insurance problem.
Basic results
The figures for total subsidies in each case are simply weighted averages of the concentration indices for each category of care where the weight is the share of subsidies for that type of care in total subsidies.
The results in Table 4 This results in less (negative) weight being put on the concentration index for F k in eqn (2); as a result, subsidies appear to be more pro-rich (or less pro-poor) when the NHA data are used. An even bigger influence on the results under the constant-cost assumption is whether or not negative subsidies are set to zero. Irrespective of whether the grossed-up survey data or the NHA data are used, the effect of setting negative subsidies to zero is to change subsidies from being pro-poor to being pro-rich. In other words, it is highly likely that had previous studies of the incidence of government health spending in Vietnam not adopted the practice of setting negative imputed subsidies to zero, the conclusion would have been that government health spending in Vietnam disproportionately benefits the poor! It is worrying that what is done with negative subsidies makes such a difference to the results. It casts some doubt on the constant cost assumption and the view implicit in it that fees in general-and especially very large ones causing negative subsidies-tell us nothing about the cost of the care being received. The constant cost assumption treats negative subsidies as a nuisance and sweeps them under the carpet. By contrast, the proportionality assumption and the more general assumption both explicitly assume that fees paid tell us something about the cost of care, and that particularly high fees indicate that the care received has been especially high-cost.
The second set of results in Table 4 assume that unit subsidies are constant. In effect, the government allocates all its subsidies on basic care and people pay the full cost of units of care above this basic level. This is the general case where =1 and therefore a k =S k /q k . In this case, the concentration index for subsidies reduces to the concentration index for utilization.
Given the results in section II, and given that in this application fees are more pro-rich than utilization, subsidies in this case turn out inevitably to be more pro-rich than they are under the constant-cost assumption-whatever is done under the latter with negative fees and whether in the latter one uses grossed-up survey or NHA data for aggregate fees.
The third set of results in Table 4 relate to the general assumption where unit costs and fees are linearly related but ≠1. In Table 4 a is set in terms of a fixed monetary amount, subject to ≥1 from the budget constraint (5), i.e. fees cannot exceed unit costs at the margin. In the absence of any estimates of the basic unit cost of each type of care, illustrative values a were chosen. For CHC visits and polyclinic visits the value of a was set as close to (the Vietnamese Dong equivalent of) $ US 1.00 without  falling below 1 from eqn (5) . For hospital outpatient visits, a was set at the equivalent of $2.00, and for inpatient visits a was set at the equivalent of $10.00 Under these assumptions, is 100% for CHC and polyclinic care, but larger than 100%
for the other two types of care, i.e. units of care costing in excess of the cost threshold are also subsidized. These assumptions, as expected given Figure 2 , result in a more pro-rich distribution of subsidies than under the constant subsidy assumption.
The final case considered is the case where unit costs and unit fees are proportional to one another. In this case the concentration index for subsidies is simply the concentration index for fees, which is the same irrespective of whether the grossed-up survey data are used or the NHA data. Given the heavy weight on hospital care in government spending and the highly prorich distribution of fees for these types of care, the distribution of subsidies emerges as highly pro-rich under the proportionality assumption-far more than under the constant cost assumption let alone the constant cost assumption. Table 5 shows the results obtained using the methods set out in section III that allow for health insurance coverage. As mentioned in section III, the constant unit cost assumption produces the same results whether or not insurance is allowed for. In Table 5 it emerges that in the case of Vietnam, factoring in insurance makes little difference to the estimated concentration indices for the other cases. This likely reflects two factors: the high effective coinsurance rate of around 70%, and the u-shaped distribution of insurance coverage across the income distribution, reflecting in turn the high coverage rate of the poor under the Health Care
Results taking into account insurance
Fund for the Poor program (Wagstaff 2010 ) and the relatively high coverage rates among formal-sector workers, government officials, and other groups who are compulsorily insured (cf.
e.g. Lieberman and Wagstaff 2009 ). With a u-shaped insurance coverage distribution by income, the concentration index for insurance is virtually zero. Had insurance been heavily concentrated among the rich, and had the coinsurance rate been much higher, factoring in insurance would have made a much bigger difference to the estimated inequality in health sector subsidies, making GHE more pro-rich when social insurance is factored in.
VI.
Conclusions
The aim of this paper was to examine the implications in BIA of different assumptions about the relationship between unit costs and unit fees. A common approach is to assume constant unit costs. Another is the constant unit subsidy approach, where government revenues are focused on subsidizing a basic unit of care and costs above the basic unit are met dollar-fordollar by extra fees. Two other approaches explored in the paper are that unit costs are proportional to fees, and that unit costs are a linear function of fees with intercept a and slope . The latter is very general, and subsumes all the other assumptions as special cases. All except the constant cost assumption allow for the fact that higher fees are likely to reflect a more costly type of care in a particular unit of utilization.
Section II of the paper shows that if fees are more pro-rich than utilization, the proportionality assumption yields the most pro-rich distribution of subsidies and the constantcost assumption the least pro-rich distribution. The constant unit subsidy assumption yields the second least pro-rich outcome, while the linear general case where >1 yields the third least pro-rich outcome. With the constant unit cost assumption, there is the complication that imputed subsidies could turn out to be negative, and it could make a difference whether one uses grossed-up out-of-pocket spending from the household data or NHA data on fees paid to public facilities. Section III of the paper then explored the complications to BIA when there is a public insurer that reimburses providers part of the cost of care.
The rest of the paper explored the incidence of government health spending in Vietnam under the different assumptions set out in the paper. Previous studies have made the constant unit cost assumption. This, as expected-given that fees are more pro-rich than utilization in Vietnam-gives the least pro-rich subsidy distribution. This is the case whatever one does under the constant unit cost assumption about negative imputed subsidies and whether one uses NHA data on user fees to public facilities or grossed-up household survey data. In one case, in fact, the constant unit cost assumption produces a pro-poor distribution of subsidies. The other three assumptions produce more pro-rich subsidy distributions in the expected order, with the constant unit subsidy yielding the second least pro-rich, and the proportionality assumption producing the most pro-rich subsidy distribution. In the particular case of Vietnam, factoring in insurance coverage makes little difference to the estimated pro-poorness of government health spending. The results would be more sensitive to factoring in demand-side subsidies through insurance when social insurance coverage is highly unequally distributed between the rich and the poor, and when social insurance dramatically reduces the amount people pay out-of-pocket.
This is the situation in many Latin American countries, where social insurance has typically not been factored into benefit-incidence studies.
There is no right or wrong assumption about the relationship between unit costs and unit fees. However, the constant unit cost assumption is arguably the least plausible of the four.
It implies that higher fees do not translate into more costly care. This suggests an odd price schedule in the public sector, and begs the question of why people voluntarily pay higher fees if they do not get more costly care in return. The constant unit cost approach can, as already mentioned, produce negative imputed subsidies. This is unattractive, not least because imputed subsidies no longer gross up to the NHA subsidy figures. At the other extreme, the proportionality assumption is probably too strong, since most governments provide some basic care free of charge. The general linear assumption may be the most plausible, but it is hard to operationalize in the absence of knowledge about the parameters linking unit costs and unit fees. The constant unit subsidy assumption-which is the special case of the general linear assumption where a is simply the unit subsidy and =1-might be a reasonable simplification of the general linear case. It also has the great merit of being the least demanding assumption in terms of data: it does not require microdata on fees paid by households to different types of provider. But this is only true where there is no social health insurance reimbursement to worry about. Where the government channels subsidies through the demand-side through social health insurance, as is increasingly the case, these subsidies need to be factored in and even the constant-unit-subsidy approach requires data on fees paid to providers. 
